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EXECUTIVE SUMMARY 



This document is the quadrennial report of the Mental Retardation and Developmental 
Disabilities (MRDD) Branch to the National Advisory Child Health and Human Development 
(NACHHD) Council. The MRDD Branch is a vital, evolving entity within the Center for 
Developmental Biology and Perinatal Medicine (CDBPM) at the National Institute of Child 
Health and Human Development (NICHD). The MRDD Branch provides the NICHD with a 
focus for research and research training aimed at understanding, preventing, and ameliorating 
MRDD* and related conditions. 

The Branch’s research portfolio includes studies on etiology, pathophysiology, screening, 
prevention, treatment, and epidemiology. The Branch research falls into five major categories: 
Center programs supported by the MRDD Branch; biomedical, genetic/genomic research, and 
chromosome abnormalities; biochemical and metabolic research; behavioral and biobehavioral 
research; and newborn screening and prenatal screening and diagnosis. 

During the last four years, the Branch has consistently supported between 490 and 500 grants 
and their component projects (see Table 1) . The Branch has also issued requests for applications 
(RFAs) and program announcements (PAs, PARs, PASs), either alone or cooperatively with 
other Institutes (see Appendix C) . Further, the Branch has organized and conducted meetings 
(see Appendix F) . sponsored and encouraged new young investigators as grantees, and expanded 
the Centers Program, which continues to flourish. 

In addition to providing a summary of the Branch’s activities and accomplishments over the last 
four years, this report includes an enhanced discussion of possible future directions for the 
Branch over the next four years. The enhanced future directions represent an ongoing 
commitment by the NICHD leadership to seek outside input into the Institute’s planning process 
and to keep the process transparent. 



MRDD Research Centers (MRDDRCs) and Other Branch Center Programs 

The Branch continues to fund the congressionally mandated MRDDRCs Program, which focus 
on providing MRDD investigators with core facilities and services that support a broad array of 
research efforts. The Centers have been highly successful in unraveling many of the causes of 
MRDDs. However, successful interventions are still lacking or insufficient for most conditions. 
The NICHD ’s goal for the Program is to have the Centers begin to facilitate multi- site clinical 
trials within the next five years. 



The MRDD Branch and the NICHD embrace the concept of using alternatives to the term “mental retardation”; 
but, as does the American Association on Intellectual Disabilities, the Branch “acknowledges that this term will 
continue to have relevance in the diagnostic, legal, and public policy arenas.” Throughout the United States, several 
other terms are in common use, including cognitive developmental disability, cognitive impairment, developmental 
disability, and intellectual disability. Because professionals and laypersons use the terms interchangeably and use 
no term consistently, this report uses MRDD throughout. 
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In addition, the Branch created the “Centers-within-Centers” concept by arranging for other 
Centers to use the resources of the MRDDRCs’ cores. These cores provide access to research 
tools and patients, as well as advice on developing research protocols and establishing databases. 
Initially, the “Centers-within-Centers” concept was applied to the Fragile X Syndrome Research 
Centers (FXSRCs) Program; currently, though, the Rare Disease Cooperative Research Centers 
(RDCRCs) Program also uses the services of these research cores. 

The Branch’s support for the Collaborative Programs of Excellence in Autism (CPEAs) 
continues to reap fruitful results. The CPEAs have collected and examined the DNA from 300 
multiplex families (those with more than one member with autism) — the largest existing sample 
for which extensive phenotype and genotype measures are known for all family members. The 
NICHD, through the MRDD Branch, also supports the Studies to Advance Autism Research and 
Treatment (STAART) Network, which is led by the National Institute of Mental Health (NIMH). 

Since its last report to the NACHHD Council, the Branch has also started supporting one of the 
Senator Paul Wellstone Muscular Dystrophy Cooperative Research Centers (MDCRCs), a 
project led and managed by the National Institute on Arthritis and Musculoskeletal and Skin 
Disorders (NIAMS). NICHD funding of a second center is expected to begin soon. 



Biomedical, Genetic/Genomic, and Chromosomal Abnormalities Research 

This research area has long been at the heart of the Branch’s research portfolio. Efforts to 
understand Down syndrome, Prader-Willi syndrome (PWS), Angelman syndrome (AS), Rett 
syndrome, Fragile X syndrome, and other conditions account for a great deal of the Branch’s 
resources, both within the Centers Programs, and for individual projects. Although this research 
continues to elucidate aspects of these conditions, methods of treating or ameliorating many of 
these conditions and their developmental and health consequences remain elusive. 

Research on Down syndrome now begins in infants, and continues through to the “oldest old” 
subjects — those older than 60 years. This lifespan approach to the condition has led to a variety 
of findings. For instance, using mouse models made available by the NICHD, researchers are 
selectively eliminating certain genes to study the contributions of those genes to the overall 
phenotype of Down syndrome. These studies may reveal ways to create interventions that target 
specific gene pathways to better treat aspects of the syndrome. 

Work also continues on understanding dementia in those with Down syndrome. Individuals with 
Down syndrome, who are older than 30 years, show neuropathological features of Alzheimer 
disease, although the location and distribution of these features are more variable than in 
traditional Alzheimer disease. Imaging studies have pinpointed a potential focus for the 
dementia’s origin; hippocampal glucose activity decreases in individuals with Down syndrome, 
both as they age, and as they progress toward dementia. Activity also decreases in the posterior 
cingulate, part of the limbic circuit affected in those with Down syndrome who develop 
Alzheimer disease, and in normal controls who develop the condition. These findings may also 
shed light on the mechanisms of Alzheimer disease and could provide avenues for possible 
prevention and treatment in persons who do not have Down syndrome. 
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Biochemical and Metabolic Research 



The NICHD, through the MRDD Branch has long supported research on phenylketonuria (PKU), 
a metabolic disorder that, if untreated, can cause mental retardation. During the reporting period, 
the NICHD completed the Maternal PKU Collaborative Study, the largest and most definitive 
clinical study of maternal PKU to date. The 18-year prospective study included more than 120 
clinics in five countries using a uniform research protocol. The findings, published in Pediatrics 
in 2003, clearly demonstrated that restricting phenylalanine in the diets of women with clinically 
significant hyperphenylalanemia beginning before or early in, and continuing during pregnancy 
decreased the incidence of intellectual disability, microencephaly, congenital heart disease, and 
intrauterine growth retardation in their offspring. The study and findings provide a knowledge 
base that far exceeds the initial goals of the effort. For instance, as the number of women of 
reproductive age with PKU continues to grow, it is critical to monitor the nutritional status of 
this high risk population and to ensure appropriate metabolic management. 

Using mice with multiple deficiencies in glutaryl-CoA dehydrogenase (GCDH), an enzyme 
involved in lysine and tryptophan synthesis, researchers are learning about glutaric acidemias, a 
sometimes fatal disorder that arises from deficiencies in GCDH and can cause mental 
retardation. Multiple-GCDH deficiency during pregnancy correlates with elevated alpha- 
fetoprotein concentrations in serum and amniotic fluid, as well as with cystic renal disease and 
fetal growth delay. These findings may identify markers for these diseases that are detectable 
early in pregnancy, allowing for health care providers to better counsel and manage women at 
risk for these problems. 



Behavioral and Biobehavioral Research 



Simultaneous to studying the origins and mechanisms of various MRDD conditions, the Branch 
also supports research on the behavioral and biobehavioral aspects of these conditions. Much 
research during this reporting period focused on autism and autism spectrum disorders (ASDs), 
therefore the Branch has opted to highlight some of the findings of ASD research in this report. 

The NICHD continues to be an active member of the congressionally-mandated NIH Autism 
Coordinating Committee and the Interagency Autism Coordinating Committee. The NIH 
recently initiated development of a new Centers Program, Autism Centers of Excellence (ACE) to 
better coordinate the substantial array of NIH-sponsored autism research projects efforts. This 
new initiative encourages applications from investigators currently in the CPEA Network and 
STAART Centers, as well as others who believe that they have sufficient expertise and resources 
to coordinate and implement a center or multi-site research program. NIH leaders are looking to 
the ACE program to centralize, coordinate, and standardize autism databases and develop 
improved intervention partnership with other NIH Institutes. The MRDD Branch is poised to 
take a lead role in this initiative. 

Branch staff, in cooperation with other Institutes’ program officers, have also facilitated the 
formation of the Baby Sibs Consortium, a research group studying the infant siblings of children 
diagnosed with autism or ASDs. This affiliated group of 11 investigators includes some 
members of the CPEA Network, as well as members of the STAART Centers. The 
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Consortium’s efforts have established an operational framework for investigating the earliest 
features, which possibly represent warning signs and deserve monitoring and early intervention. 
These studies have already provided results that have led to testing of hypotheses about the 
earliest signs of autism and have formed the basis for further studies. 



Newborn Screening and Prenatal Screening and Diagnosis 



The NICHD is identifying goals and proposed programs for the Newborn Screening Research 
Initiative (NSRI) in areas of research that further the Institute’s mission to prevent MRDD. Not 
only is the MRDD Branch supporting design and development of new and innovative screening 
assays and treatments, but it has also initiated studies of the implications and consequences of 
newborn screening. Branch support also focuses on developing large-scale data-sharing 
processes and other infrastructure resources that will facilitate clinical trials, reporting and 
tracking guidelines, and computer algorithms that process data based on quantified disease- 
specific analyte patterns. The Branch will continue to support a workgroup of newborn 
screening specialists that is providing recommendations on when to test and what conditions to 
include. 

At the same time, the Branch provides a focus for the NICHD’ s support of improving existing 
prenatal diagnostic measures, including chorionic villus sampling (CVS), amniocentesis, and 
ultrasound. The Institute is also committed to developing non-invasive, safe, relatively 
inexpensive, and accurate techniques for prenatal screening, such as the First and Second 
Trimester Evaluation of Aneuploidy Risk (FASTER) trial, with support through the MRDD 
Branch. 

In addition to these five areas of research emphasis, the MRDD Branch also continues to support 
research studies that focus on as many as 80 different rare diseases or clinical syndromes (see 
Appendix FT) , as well as research into assistive devices and technologies to improve the lives of 
those affected by MRDD from infancy through old age. 



Branch Future Directions 



The MRDD Branch was the first NICHD component to employ a new process for preparing its 
future directions. This process included the assembly of an expert panel. The panel reviewed 
the Branch’s portfolio and supported efforts to identify and to provide guidance on possible 
strategic directions and priorities for future Branch research support initiatives or strategic 
emphasis. 

The expert panel included scientists, advocates, members of the public, and two liaisons to the 
NACHHD Council to participate in an analysis of their research portfolio. Branch staff 
considered the panel’s recommendations in developing and informing the Future Directions for 
the MRDD Branch section of this report. 
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Although the process will continue to evolve as other Branches complete the enterprise, the 
NICHD believes that such input will broaden and enhance the Institute’s planning process and 
provide new ideas for addressing ever-changing research needs. 

A number of overarching themes emerged from the expert panel’s discussions, among them: 

• Panel members believed that the Branch should continue to emphasize the NICHD’ s ongoing 
overall strategic planning theme From Cells to Selves in its report and in its research 
portfolio. 

• The panel indicated that, informally, the Branch’s portfolio embodied the idea that MRDD 
conditions are lifespan issues, but believed that the Branch should formalize this concept into 
its research priorities. 

• Panel members noted the commonalities among MRDD conditions and suggested that a 
focus on these common aspects could be a way of accelerating significant advances in the 
field. These commonalities also suggest areas for strategic partnerships and collaborations. 

Branch staff also identified specific future directions within its major areas of scientific 
emphasis. For instance, the fifth year hiatus in the competition cycle for the MRDDRCs occurs 
in 2007. This pause provides an opportune time to contemplate changes for the Centers that may 
include greater sharing of resources, collaboration among users, and opportunities for translation 
of knowledge about the causes of MRDD into interventions. 

In its support of autism research, the Branch will lead in the design and implementation of the 
NIH ACE program, to foster efficient use of resources and collaborations among a larger number 
of investigators in autism research. The program will encourage applications that involve multi- 
site projects with specific research foci. The research may also include collaborative studies and 
data-sharing from exemplar scientists in a specific field who, together, can contribute to the field 
in ways each could not individually. 

To further the goals of the NSRI, the MRDD Branch supports and sponsors development of the 
scientific and medical evidence underpinning recommendations that arise from the newborn 
screening specialists working group. These recommendations include identifying the conditions 
for which to screen, both across the country and internationally, and determining methods and 
protocols to test for the conditions. The MRDD Branch will continue to foster research into the 
natural history of specific genetic conditions, as well as the ethical, legal, and social issues 
(ELSIs) that surround newborn screening on a national scale. 

Another area of possible future activity for the Branch is involvement in trans-NIH 
multidisciplinary research agendas to study the various biomedical, clinical, social, cultural, 
familial, and personal issues surrounding MRDDs across the life continuum. The MRDD 
Branch will continue to participate actively in trans-NIH working groups that address ataxia- 
telangiectasia, epilepsy, amyloidoses, tuberous sclerosis, and neurofibromatosis, as well as those 
involved in neuroinformatics/neuroscience, autism, rare diseases, muscular dystrophy, gene 
therapy, and interdisciplinary research and training. 

The following sections highlight some of the more interesting or high impact research and 
research findings supported by the MRDD Branch. Although these descriptions are by no means 
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comprehensive, they provide a useful overview of Branch activities for fiscal year 2001 through 
fiscal year 2005. Further information on future research directions for the MRDD Branch is 
outlined in the Future Directions for the MRDD Branch section of the report. 



THE EVOLUTION OF THE CENTERS PROGRAM 



Congressional mandate originated the MRDD* Research Centers (MRDDRCs) Program, the 
flagship program of the NICHD, one year after the founding of the NICHD in the early 1960s. 
The Centers Program grew significantly during this reporting period to include congressionally 
mandated FXSRCs “Centers-within-Centers” and two RDCRCs, all of which access core 
services that the MRDDRCs provide. In addition, the MRDD Branch is responsible for one site 
in the Muscular Dystrophy Cooperative Research Centers (MDCRCs) Program, a 
congressionally mandated effort that began in 2003. Further, while the CPEA Network 
continues to thrive, the STAART Centers Program, initiated in response to the Children ’s Health 
Act of 2000, now adds to the Branch portfolio in autism research. 



The MRDDRCs Program 



The MRDDRC Program currently consists of 14 Centers located at universities and children’s 
hospitals throughout the country (see Appendix A) . A P30 core grant mechanism funds 
infrastructure in the form of cores that support independently funded, MRDD-relevant projects 
and New Program Development Projects. New Program Development Projects represent a small 
portion of the overall budget expenditure within an individual Center. Similarly, while other 
Centers that access MRDDRCs have some unique cores, they use existing affiliate MRDDRC 
cores extensively. Center directors and administrators meet to integrate the MRDDRCs into a 
network; this network interacts directly with the NICHD director, the director of the CDBPM, 
and the MRDD Branch staff. The meetings include a scientific symposium and a gathering of 
the editorial board of Mental Retardation and Developmental Disability Research Reviews, the 
official journal of the Society of Developmental Pediatrics. Although this publication associates 
with the MRDDRCs, its funding is independent. 

The Centers differ in many aspects, including (but not limited to) their scientific focus, size, 
lifespan, and history. Although these differences impart a unique quality to and environment for 
each Center, the MRDDRCs share some common features that are discernible and important: 

• Each Center presently supports at least 40 to more than 100 projects, and at least 20 to more 
than 70 principal investigators (hereafter called “affiliates”), who receive funding from 



* The MRDD Branch and the NICHD embrace the concept of using alternatives to the term “mental retardation”; 
but, as does the American Association on Intellectual Disabilities, the Branch “acknowledges that this term will 
continue to have relevance in the diagnostic, legal, and public policy arenas.” Throughout the United States, several 
other terms are in common use, including cognitive developmental disability, cognitive impairment, developmental 
disability, and intellectual disability. Because professionals and laypersons use the terms interchangeably and use 
no term consistently, this report uses MRDD throughout. 
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numerous NIH Institutes and Centers, other federal agencies, and foundations within the 
private sector, allowing the Centers to support substantially more projects and affiliates than 
would be possible using NICHD support alone. 

• The MRDDRCs increasingly leverage resources from their environment (e.g., host 
institutions, private donors, etc.) to facilitate growth, which stimulates MRDD research far in 
excess of the NICHD’ s investment and makes the Institute’s contribution very cost-effective. 

• The MRDDRCs continue to increase the quality and diversity of the services that they 
provide. Information technology and bioinformatics and biostatistics services support gene 
array, proteomics, and behavioral and clinical core services. Translational and clinical 
research projects now comprise almost half of all projects for a growing minority of Centers, 
particularly those that competed successfully in 2004. The Centers now actively pioneer new 
technologies and instrument development that represent unique, evolving resources. 

2007, which is the fifth-year hiatus in the competition of the MRDDRCs, will provide program 
staff the opportunity to update program guidelines and issue new guidelines that reflect new 
program goals. As more investigators accessing the Centers receive their funding from other 
Institutes, government agencies, and foundations, program staff will reach out to other agencies 
and enlist them as partners to enhance funding of the MRDDRCs. Such partnering and outreach 
enables expansion of core services at some Centers, facilitates sharing of unique resources 
among investigators at various MRDDRCs and collaboration among users, and stimulates 
translation of knowledge about the causes of MRDD to interventions. Such partnering also 
permits the MRDDRCs to better stimulate translation, enabling them to adapt and adopt 
infrastructure necessary for maintaining and linking databases for the collection and sharing of 
information, thus enhancing the power of studying specific populations. 

Growth of the Program 

The need for affiliates from one Center to access unique core facilities at another Center 
encourages the integration of the MRDDRCs into a network. Although the word “network” has 
been in the MRDDRC guidelines for some time, it was more of a concept than a principle, until 
affiliates fostered more purposeful collaborations among themselves over the past eight years. 

As mentioned, MRDD Branch staff fostered the concept of “Centers-within-Centers” and 
developed other Centers programs as trans-NIH projects. The MRDDRCs and other Programs 
now mutually enrich each others’ own resources and cores. The new Centers and collaborative 
projects link the MRDDRCs into a nascent network (see Figure 1 , Figure 2 , and Appendix A) , 
which now serves as a multidisciplinary networking prototype exemplar that the NIH Roadmap 
Initiative seeks to establish. 

The precise impact of the MRDDRC Program and its nascent network on the MRDD field is 
immeasurable. However, tracking the impact factor for Mental Retardation and Developmental 
Disabilities Research Reviews can provide a glimpse of how the field as a whole is doing (see 
Table 2) ; the Reviews impact factor rose from 1.442 in 2001, to 2.254 in 2002, to 3.479 in 2003. 
Most striking is the ranking of the Reviews among the clinical neurology, neuroscience, 
pediatrics, and psychiatry journals over the past five years. Among clinical neurology journals, 
Reviews rose from 89th out of 132 in 1999, to 15th out of 135 in 2003. Among pediatrics 
journals, its rank rose from 36th out of 72 in 1999, to 3rd out of 168 in 2003, a remarkable 
increase in importance in the clinical community at large. 
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Fragile X Syndrome (FXS) Research Centers (FXSRCs): 
“Centers-Within-Centers” 



The FXSRC Program connects with the existing MRDDRC Program to support research that 
would improve the diagnosis and treatment of, and find a cure for FXS. MRDD Branch staff 
developed this initiative, primarily in response to the Children ’s Health Act of 2000 
(P.L. 106-310), which directed the NICHD to “...expand, intensify and coordinate the activities 
of the Institute with respect to research on the disease known as Fragile X.” The Act provided 
for the establishment of at least three FXSRCs to conduct and support basic and biomedical 
research into the detection and treatment of FXS. 

These “Centers-within-Centers” stimulate research relevant to FXS by encouraging studies of 
developmental neurobiology, pathophysiology, genetics, proteomics, epidemiology, structure- 
function correlations, clinical populations, and behavior and biobehavior. The NICHD FXSRCs 
are a national resource that fosters communication, innovation, and high-quality research in FXS, 
and that provides a stimulating, multidisciplinary environment to attract both established and 
new investigators. The Centers, their affiliates, and a description of their research appear below. 
For a map of the Center locations and their affiliate sites, see Figure 2 . 

Baylor College of Medicine (Houston, Texas) 

Affiliated Site at Emory University (Atlanta, Georgia ) 

This FXSRC has three projects and one core dedicated to FXS research. The projects use a 
comprehensive test battery administered, if needed, in a mobile laboratory, to assess Fragile X 
Tremor/ Ataxia Syndrome (FXTAS) among premutation carriers; elucidate mechanism(s) of 
neurodegeneration associated with premutation status using organisms created with ribocytosine- 
guanine-guanine (CGG) repeats; and focus on understanding the basis of anxiety observed in 
full-mutation individuals with FXS and in some premutation individuals who exhibit high 
mRNA levels. A neurophysiology core utilizes the hippocampal slice preparation to assess both 
“baseline” physiological transmission and short- and long-term synaptic plasticity in this critical 
region of the central nervous system. 

University of Washington (Seattle, Washington) 

Affiliated Site at University of California at Davis (Davis, California ) 

This FXSRC correlates molecular and clinical data to better understand the predictive value of 
molecular parameters and their possible clinical relevance to FXS. The projects focus on why 
transcription of Fragile X Mental Retardation 1 (FMR1 ) gene occurs in males with expanded 
CGG repeats and a hypermethylated FMR1 promoter (known as a full mutation), studies 
replication timing for FMR1 in premutation males as a way to account for the observed high 
levels of mRNA, and uses a methylation-sensitive chromatin-immunoprecipitation (ChIP) 
method to analyze chromatin modifications in fully, partially, or unmethylated FMR1 alleles. 

The clinical cores conduct genetic, neuropsychological, and medical assessments of all 
individuals in the studies and determine the mRNA levels of identified premutation carriers. 
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University of North Carolina (Chapel Hill, North Carolina) 

Affiliated Site at University of Kansas (Kansas City and Lawrence, Kansas) 

This FXSRC studies family adaptation to FXS in an integrated, longitudinal study of 100 
families whose data each of this Center’s projects share. The projects include: Parent and 
Family Well-being in FXS, exploring the extent to which mothers and fathers of children with 
FXS experience a positive quality of life, have hope about the future, and are protected from or 
experience adverse mental health outcomes, such as depression, anxiety, anger, and stress; 
Maternal Responsivity and the Development of Children with FXS, examining the extent to 
which parents construct environments and engage in behavior that promotes cognitive, language, 
academic, and adaptive skills for their children with FXS; and Family Adaptation to 
Temperament and Challenging Behavior in FXS, exploring how families respond to a wide array 
of their children’s challenging problems — although these behaviors have a biological basis, 
parents play important roles in the extent to which children express and regulate the behaviors. 



Rare Disease Cooperative Research Centers (RDCRCs) 

An estimated 6,000 rare diseases or conditions affect approximately 25 million people 1 in the 
United States. In November 2002, the Rare Disease Act of 2002 (P.L. 107-280) directed the NIH 
Office of Rare Diseases to establish a Rare Disease Clinical Research Network — a collaborative 
and coordinated network of investigators and patient groups that investigates rare diseases in 
partnership with technology leaders to enhance communication and resource sharing via a 
multidisciplinary approach. The Network collects clinical information to develop biomarkers 
and new approaches to diagnosis, prevention, and treatment; provides content for an Internet- 
based resource site about rare diseases; and trains new clinical investigators in rare disease 
research. The Network also supports a comprehensive and integrated approach to data 
collection, storage, and management and integrates clinical data with other unique data, 
including genetic, imaging, pathologic, and laboratory data through the Data and Technology 
Coordinating Center. 

The first competition for the RDCRCs in 2003 established eight funded centers; there are now 10 
(see Figure 1) . Through the MRDD Branch, the NICHD provides scientific management for the 
following two Centers and their affiliate sites. 

Children’s National Medical Center (Washington, D.C.) 

Affiliated Sites at: Baylor College of Medicine (Houston, Texas); Children’ s Hospital of 
Philadelphia (Philadelphia, Pennsylvania ); Yale University (New Haven, Connecticut); 
Georgetown University ( Washington, D. C. ); University of California at Los Angeles ( Los 
Angeles, California); Vanderbilt University (Nashville, Tennessee); and Mount Sinai 
School of Medicine (New York City, New York) 

This RDCRC is a highly integrated network of investigators with a long history of cooperative 
interactions. With a focus on urea-cycle disorders, the investigators have established a registry 
to estimate incidence and prevalence of the eight urea-cycle disorders they study. 

In general, this RDCRC: 



1 NIH Office of Rare Diseases; http://rarediseases.info.nih.gov/html/resources/about ord.html . 
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• Performs longitudinal natural history studies of urea-cycle disorders to understand morbidity, 
mortality, and treatment efficacy; 

• Surveys and promotes newborn screening for urea-cycle disorders to aid in identification and 
treatment; 

• Tests new approaches to therapy for these disorders to help bring new drugs to market in 
collaboration with pharmaceutical companies; 

• Develops novel non-invasive methods for assessing changes in urea synthesis, both over time 
and under varying treatment conditions; 

• Performs neuropsychological and neuroimaging studies on affected individuals identified at 
various sites to better understand the effects of hyperammonemia on neurocognitive function; 

• Maintains a Web site, in collaboration with the Data and Technology Coordinating Center 
and the National Urea Cycle Disorders Foundation, to provide clinical and research 
information on urea-cycle disorders to the public, health care providers, and affected 
families; and 

• Promotes the entrance of M.D. and Ph.D. investigators into the study of urea-cycle disorders 
through a postdoctoral fellowship training program. 

Baylor College of Medicine (Houston, Texas) 

Affiliated Sites at: University of Alabama at Birmingham (Birmingham, Alabama ); 

University of Florida (Gainesville, Florida); Children’ s Hospital (Boston, 

Massachusetts); Greenwood Genetics Center (Greenwood, South Carolina); Children’s 

Hospital (San Diego, California); and University of California, Irvine, Medical Center 

(Irvine, California) 

This RDCRC focuses on new therapies and new diagnostics and seeks to: 

• Establish natural history protocols for three disorders: Rett syndrome, PWS and AS; 

• Develop a new therapeutic trial for AS; 

• Use microarray comparative genomic hybridization to search for deletions in patients with 
PWS-like features, or in those with early morbid obesity; 

• Develop a new methodology for detecting large chromosomal deletions in individuals with 
Rett syndrome; 

• Provide prenatal diagnosis of deletion cases of PWS and AS using chromosome microarray 
analysis; and 

• Distinguish between class I and class II deletions for PWS and AS with two unique research 
microarrays. 



Network on the Neurobiology and Genetics of Autism: Collaborative Programs 
of Excellence in Autism (CPEAs) 

The NICHD, in collaboration with the National Institute on Deafness and Other Communication 
Disorders (NIDCD), has supported the international Network on the Neurobiology and Genetics 
of Autism since 1997. The first investment was $45 million for five years; more recently, the 
Branch invested $60 million for another five years. 
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The current network of eight CPEAs and one affiliated program continues to conduct research to 
learn about the possible causes of autism, including genetic, immunological, and environmental 
factors, as well as diagnosis, early detection, behavioral and communications characteristics, and 
treatment of autism. 

The CPEA Network was the first of its kind to address unique research topics at each center. 
Although each multidisciplinary, often multi-site project has a unique focus and research plan, 
many projects also use a common diagnostic protocol and common core measures, enabling the 
Network to investigate more far-reaching questions than a single project could address alone. In 
addition, whenever possible and necessary, multiple sites pool their data to address specific 
research questions. The CPEAs have linked scientists from the United States, Canada, Britain, 
and five other countries in the study of more than 2,000 families for nearly 10 years. As a result, 
the CPEAs have data on the genetic and phenotypic characteristics of the world’s largest group 
of well-diagnosed persons with autism. 

For the locations of the CPEAs and their affiliate sites, and descriptions of the CPEA projects, 
see Appendix B . In addition, highlights of scientific advances made by CPEA investigators 
appear in the Advances in Behavioral and Biobehavioral Research section of this report. 

Studies to Advance Autism Research and Treatment (STAART) Centers Program 

The Children ’s Health Act of 2000 (P.L. 106-310) mandated that the NIH support a new program 
of at least five centers of excellence focused on autism and related disorders. In response, the 
Institutes involved in the NIH Autism Coordinating Committee, including the NICHD, the 
NIMH, the NIDCD, the National Institute on Neurological Disorders and Stroke (NINDS), and 
the National Institute of Environmental Health Sciences initiated the STAART Centers, a five- 
year, $65 million research effort focused exclusively on autism. Each STAART site supports 
and conducts both individual and collaborative projects to learn more about the causes, 
diagnosis, early detection, prevention, and treatments of autism. The NIMH leads the NIH 
Institutes’ efforts on STAART, and the other Institutes in the NIH Autism Coordinating 
Committee also provide programmatic support. (For the locations of the STAART sites, see 
Figure 3 .) 

In 2003, the CPEAs and STAART sites launched a Data Coordinating Center, which the NIMH 
and the NICHD fund jointly, to provide data management and statistical support, coordinate and 
facilitate communication among the researchers, and establish a common measures database for 
both networks. 



The Senator Paul D. Wellstone Muscular Dystrophy Cooperative 
Research Centers (MDCRCs) 

Collectively, muscular dystrophies have a high impact on health, affecting tens of thousands of 
people in the United States alone. Progressive weakness and wasting of muscles characterize the 
muscular dystrophies, and many cases of muscular dystrophy represent new occurrences of 
disease without prior family history. Despite advances in knowledge about the genetic defects of 
these diseases, the life expectancy and quality of life for children and adults with muscular 
dystrophy have not improved significantly. Researchers also need to learn more about 
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